ABSTRACT. The influence of certain discontinuous delays on the behavior of the solutions of the wave equation is studied.
INTRODUCTION.
Functional differential equations (FDE) with delay provide a mathematical model for a physical or biological system in which the rate of change of the system depends upon its past history. The theory of FDE with continuous argument is well developed and has numerous applications in natural and engineering sciences. This paper continues our earlier work [1] [2] [3] [4] [5] in an attempt to extend this theory to differential equations with discontinuous argument deviations. In these papers, ordinary differential equations with arguments having intervals ofconstancy have been studied. Such equations re'present a hybrid of continuous and discrete dynamical systems and combine properties of both differential and difference equations. They include as particular cases loaded and impulse equations, hence their importance in control theory and in certain biomedical models. Continuity of a solution at a point joining any two consecutive intervals implies recursion relations for the values of the solution at such points. Therefore, differential equations with piecewise constant argument (EPCA) are intrinsically closer to difference rather than differential equations. In [6] boundary value problems for some linear EPCA in partial derivatives were considered and the behavior of their solutions studied. The results were also extended to equations with positive definite operators in Hilbert spaces. In [7] 
with the general solution
At n we have C. C A -IBC., whence C (I +A -tB Cn and T(t (E(t n + (E(t n I)A -ZB C., that is, Att-n + wehaveC.+t=M(1)C, and Hence, which is equivalent to (2.11).
(2.13) (i) b < max(a2(1 tan2), a2(1 cot2));
(ii) max(a: '(1 -tan), a(1-cot -) (ii) , and the condition k < 0 yields the right-side inequality in (ii). Finally, the restriction costa < -1/2 arises from the comparison of the inequalities s < 0 and k < 0. REMARK 3. The restriction costa < -1/2 implies a2/2sin2(ta/2) < 2a2/3. max(a2(1-tan2), a(1-cot2)), all solutions of (3.2) are asymptotically stable and oscillatory, provided that ta ,, 2 n. However, as indicated in Corollary 2, for any rational a, there exist infinitely many integers j such that tar "2 n, which leads to the existence ofunbounded solutions for (3.2). Furthermore, since ta t.o an j, the inequality costa < -1/2 breaks down for infinitely many integers j. Therefore, under hypothesis (ii) of Theorem 3.4, there are infinitely many solutions of Eq. (3.2) which are asymptotically stable and oscillatory, as well as infinitely many solutions which are asymptotically stable and nonosciilatory(ta , 2n). Also, for to , 2n and a/2 sin(ta/2) < b < a , the solutions of (3.2) are asymptotically stable and nonoscillatory. Problems of this nature deserve further investigation.
